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(71) We, KOHLENSaURBWERKB C. G. 

Rommenholler G.m.bH., of 3490 Bad 
Driburg-Herste, Federal Republic of Ger- 
many, a body corporate organised under the 
Laws of the Federal Republic of Germany, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to a method of and 
apparatus for producing a gaseous carbon 
dioxide-trie&ylamine mixture for the pro- 
duction of foundry moulds and cores. 

According to the present invention a pro- 
cess for producing a gaseous carbon dioxide 
triethylamine mixture under pressure in a 
container, comprises the injection of liquid 
triethylamine through a nozzle into a vapo- 
rising device under a pressure of 2 Kp/cm a 
and metering during injection time, simul- 
taneously introducing carbon dioxide into 
the vaporiser under a pressure of 5 Kp/cm 2 
and at a temperature of 45°C, producing by 
turbulence a triethylamine-carbon dioxide 
vaporised gas mixture and conducting it into 
a mixing chamber after passing through a 
saturation area and reservoir area as a two 
component gas, adjusting the mixture ratio 
by the addition of carbon dioxide through a 
nozzle operating at the same time interval 
and pressure ratio as the injection nozzle for 
the triethylamine, and conducting the re- 
action gas through a condensation chamber 
and buffer zone to the outlet with compen- 
sation for temperature and pressure. 

The apparatus for carrying out the above 
process comprises a housing with an injec- 
tion nozzle for the liquid triethylamine in 
the base, nozzles for the carbon dioxide 
arranged to enter through the sides of the 
housing, a reservoir filter in said housing, 
a mixing cylinder in said housing, a com- 
pression spring above said filter and cylin- 
der, said spring serving to secure said re- 
servoir filter and mixing cylinder in posi- 
tion in said housing, said mixing cylinder 
c ontaining one of the nozzles for carbon 



dioxide, another of said nozzles for carbon 
dioxide being disposed together with the 50 
nozzle for triethylamine in a portion of said 
housing serving as a turbulence chamber, a 
receptacle closed at each end by lids and 
connected to said housing, a second reser- 
voir filter in said receptacle, an inlet for the 55 
reaction gas in one of said lids, and an out- 
let in the other lid. 

The lower part of the housing may be 
fitted in its side wall with two injection 
nozzles for the carbon dioxide. 60 

The lower part of the housing is con- 
structed to form a turbulence chamber, 
whereas the part above the atomising nozzle 
may contain a saturation zone, a reservoir 
zone and a mixing chamber. 65 

The receptacle which is connected to the 
housing to form an assembly unit therewith 
preferably contains a condensation chamber 
and a buffer zone. The housing and the 
receptacle may be detach ably connected by 70 
tiebolts and nuts. 

An embodiment in accordance with the 
invention will now be described by way of 
example and with reference to the accom- 
panying drawings, in which: — 75 

Fig. 1 is a longitudinal section of an ap- 
paratus according to the invention and 

Fig. 2 is a schematic representation of a 
general functional layout of the apparatus. 

With reference to Fig. 1, the apparatus 80 
for perfonning the method proposed by the 
invention substantially consists of a housing 
composed of a lower part 1 and an upper 
part in the form of a cylindrical receptacle 
9. Both these parts are detachably connected 85 
by tiebolts 20 to form a unit assembly. At 
their upper ends of the tiebolts 20 are 
secured by cap nuts 21. 

In the lower part 1 of the housing there 
are inserted an injection nozzle 2, a cham- 90 
ber member 3, a reservoir filter 4 and a 
mixing cylinder 5. The mixing cylinder 5 
is surmounted by a compression spring 6 
which keeps said chamber member 3 and 
said mixing cylinder 5 in position. The com- 95 
pression spring 6 is held in position by an 
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annular groove 7" in the bottom 7 of the 

5 ZEfrfSSSt toterior of the 

;«^ he £y ,indri cal receptacle 9 is closed at 
its top by a cover 8 and contains a further 
reservoir filter 10 and a pipe connector if 

reaction gas. The bottom 7 of the icSSSe 

reaction 0pening ? ' for * e "SS 

15 dtaStad^ri^ proposed . b y * e invention is 
13 directed to the combination of the two com- 
ponenis carbon dioxide as a carrVr andT 
Ktu» gas and triethylamine^s a cltalyst 

d^rihS b,natioa bein « cffected ^ S»aS5 
described apparatus. Carbon dioxide in gas- 

fnto.^™ and 'famine are intraduc^ 

f \7 ?Z3RP*g'& "] eans of *c nozzles 
2, 12 and 13 which wi be later described 

2-5 S1„m * due regard to temperature, the 

mo 1h?T P ° neM 13 d,Bn * ed from i quid 
into the gaseous state. 

The method proceeds as follows:— 

i wuS?? TIP is injected at a pressure of 

30 ?» fh^f Cm 11110,18,1 thc injection nozzle 2 
~r£S iT" P*" of the housing. Tte 
J*™* of ejection is between 1.5 and 2 
seconds which determines the quantity of 
catalyst introduced. At the same tLTcarbon 

35 t ^t 18 ""reduced « a P^ure of 5 kp/ 
fft. „ a ? d a . l , a tem perature of 45°C through 
the nozzles 12 and 13 into the lower part 1 
£ri£r ^"l 8, T u rbulence generated in a 
turbulence chamber 14 gives rise to the for- 

40 ° f 8 ^thylamine-carbon dioxide: 

thS? U u m m,xturc which - a^r passing 
tZ & a saturation zone 15 ^ a ^ f 

C 2 ters a mxin 8 chamber 17 in the 
Jh£,£S,¥'Z Com P onem « as - J n the mixing 
45 fi"! 17 mixture proportions are ad- 

SrS d oh b ^ the addition of «*« d ioxide 
*l r ° u 8h the mixing nozzle 13, the adjust- 
ment bemg operated by a throttle valve 24 

^„rf f. SU if ply sys,cm ' for ^e period 
in , at ^^ e same Pressure as the injection 

Sni f °- r ^ e 'l? uid eomponent. The T 
action gas is introduced through the central 

»% Dm V« mto a condensation chamber 18 
. CT zone 19 ' ^h* serve to com- 
55 P ^ e J empenUure and pressure. The dry 
53 non-cpndensing two^omponent gas which 
S2Jk * ithd « w " f rom the ref eptade 9 
™X gh f« lh ^ pipe ^nnector II serving as 
outiet for the reaction gas is taken direct 
to the core gassing equipment 
60 . .Magnetic valves 22 and 23 operate the 
5g*" nozzle 2. the atomising nozzte 12 

^lv*22 m aS g 2 ?T ,C 13 - P e ^° ma «netic 
Z„ ™J~L and 2 . 3 are simultaneously opened 

65 . y a f V 8 , h * pe 7 l *° n mder the controfof a 
65 time delay relay. The magnetic valve 22 



and the injection nozzle 2 remain open for 
M 2 ff conds > w hereas the magnetic valve 
nnU^ e i atomis.ng nozzle 12 and the mixing 

"wSat^cM^^ 70 

boi- fe^a^c^; 

pressure in a container, comprS the £ 
Hquid .'^thylamine uiro^gh a 
sure nfTi? ^7^8 device under a pres- 75 
sure of 2 kp/cm= and metering during in- 
hon h1 U T' simultaneously introducing 8 ^- 
Jure of X 4 d ^/ t0 ™P°™' under a pres- 
JJ P/cm \. aBd at a temperature of 
45 C, producing by turbulence a triethvla- 80 
mine-carbon dioxide vaporised gas nature 
and conducting it into a SfcS« 
af er passing through a saturation area and 
S OI . r K area . as a two component gas, ad- 
ffi 8 . 5? m J Xture ratio °y *e addition of 85 
affc a m°i". de thr0Ugh a nozzle operating 
at the same time interval and pressure ratio 
as the injection nozzle for the triethyllmine 
and conducting the reaction gas through a 
condensation chamber and buffer zone in 90 

t'ure^" With «*"«laW tem£™° 90 
ture and pressure. *^ 

cJ: «^ P i Paratus » for carrying out the pro- 
cess of claim I, comprising a housing with 
an mjection nozzle for the 5 liquid trilthyff 95 
mine in the base, nozzles for the carbon 
dioxide arranged to enter through the sides 
ot the housmg, a reservoir filter in said 
housing, a mixing cylinder in said housing 

UnW/^-T Sp . ring above said niter and 100 
cylinder, said spring serving to secure said 
reservoir filter and mixing !ylmder in po- 
tion n said housmg, said mixing cylmder 
containing one of the nozzles fir carbon 
d!nS£' ? n ?ther of said nozzles for SrboS 105 
£23?f be 'n« disposed together with the 
nozzle for triethylamine in a portion of said 

h °, U e S n n i ? . Sen : ing J as a turbulence ^moc^a 
receptacle closed at each end by lids and 

vofr"^ 10 ^ housin g. a second reser: 110 
voir filter in said receptacle, an inlet for the 

let1n7he 6 otiiTr^ * ^ ^ and an °^ 
3. Apparatus, as claimed in claim 2 
wherein a saturation zone, a reservoir zone! 115 
Sm a ZS* ^nnthf.are provided between 
^.nozzles, supplying carbon dioxide, 
which penetrate into the inside of the houS 

rJ: m A P ^ i ^ s ' ^ s ^aimed in either of 120 
HnZ S 2 an< f. 3 - w ^ rein ^d receptacle in- 
cludes a condensation chamber and a buffer 
zone. 

5. Apparatus, as claimed in any one of 

to 4, wherein the housSg b de- 125 
tt »L COnnected , to said receptacll by til 
KrewS. 81,(1 f0rms an assembly unit 
, 6 - Process for producing a gaseous car- 
bon dioxide-triethylamine mixture substeiJ- 130 
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tially as described herein with reference to For the Applicant- 

cess of claim 1, substantially as described Chartered Patent Agents, 

herein with reference to and as illustrated 253 Gray's Inn Road, 

by the accompanying drawings. London WC1X 8QX. 

^ted for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.— 1975. 
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1 AY, 
from which copies may be obtained. 
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